i>njvr4teJ "^"■"^ M>.\-> husi'^i, tV^i' ^< ^ i^K^. «. >(kt»!!kx 

ilk lis ,UXli i\ kSU Kf K<t klAi^ K/ a 
am ^iiMtmum t aj^ijage^ i o^hs} t k I R, I S, !! U l\ ^ MP MO \1K M\ MV^ 

st\ v \o \/ OM PM H in Rt v v. 

, . ,f, 1 ^ , ir MS! t \ S , \ M 

N p,. i S ^■>-' ! S. U HOC 8«s/«' 4:«^ OH u'i n liii M\ \l I'i M iR>0\Hii^M 

< ^ ^\ \ -li w \<^*5-j^oa ^! ot4k?Aa tBi Rj n a I u (.m g>\ <.a' t^v vn kv. 
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1 

MmHOn AND <xpPAR ATllS FOR IS~^5B REVERSB LINK; 
SlJFFX-BMHISrrAL CODE CliANNEL- I'RAME VALIDATION AND 
FUHDAMENimcODE CliANNEL RATE DEO'SION IMPROVEMENT 

5 

BACKGROXMD OFTEE IHV^mON 

Fkld of die in veGJbix 

10 llie pfesejit inventioti relMe& geaei-ally io wireless coiBmimic&tio« 

systems, md mots parlkukrfy, to such sys^m for BmijidElngthe useful data 
tra^ismissiosi tliroi^ghput m a (ht& call in which (kta Is transmitted betwee-n 
vvimle-ss §tatiot\s onmuitipk assigessd^^^e^^^^ 

15 M 

a coid<<rv-o wn?^ Sp'cd P-^ckrt l>m (HSPD) fmare tl'c ' 11 Vtl 

^'lk>Hk Stafefm-Esise Sutsoi* Compatibdit)? ^stai><iard im Dual-mode 
Wideband SpttJ?d Spr ctj ojij Cc!!u!.\i Sv^^tems" iherr malttr rcfem?d to a? B-95?> 
to8ch'0'-e r k u >" ■> > < ■> !-^?'>\.\> ji ) sCvond 

ttanf^mi^ton istes mclucbu^ a mil rate, ii hair tale, a qiidstct \ato virO a ^ e\_r i 
rate On the otl^e? ha^d, the S< \1 i o^JOiaJt;?- i^nh- a f rate ^^'hi^^} v i ^ ^ ?o k 
30 tt-aumjttcd aad at a j:v?tx> uHt vvh-ti dvH^ is a^adaKi? 



mcluiieil m csch nrnxsmitted ite trosw foi at least nvo soasusts- Fn^t, mdiidmg 

4 x^mv''-'^'^ o^'^x >■ Ut <mooutU>d tav niKn fn-it ion would <i.dvc^<^v.^^ ( t J p^u) to 

ie,:civei mu^st deteraane from each rccencd iJat^t kame (withf^iU tbc aid ot 
mib^dd^ii iafe inform'^on) th« rate si vvhich Ihe fr^ae irsnsmittcd, to 
|i fcccby ejiabk the jsc«iv«r to propeily process the data mthedaia ftame. &)owa 
m«tl>cHk of ihtcmmmg iht& fmrne rates e^lsJ for voice oniy tmMc Howey^, 
such methods me uistaf&ieatly aci^umte a»d thus uusuitabb rot pacKet datik 

T^emfore, theiec is a neod m & vanabie late commimicadon system to 
15 accurately detnmine a ti ansmttttod data rate ioj |?ack.et data u dtic at a leceivcc 
wHhouf ( 'ttbfddm^ late mfomiatiw tt'to the transtiiuted data 

.N(*a,-?)v^! eq.'vov^ 101 isC CH asssg^inci \ ,inA lV ^'Js'^igsnm a. tho Kue aat''<,Ti 
bA<d ou t^j' amuunl of data tlte mobile s^tjon ncsd^^ to ti ansmd b n^porv, the 
hasc» ststioss dyiiamically allocates and d«>aUocates b^CCHs via sigrialmg 
message-s. A?«s^gmng a«d de-assignm^ <SCCHs via »uch signahng c&n a 
»dattvdysiinv « kv K'.'s xU ^ sk-- i < ^ . > n 's s ts-'oj U<.ui'MJU 

To reduce asMgni^x't^ls and de-assignnenK '^d <^'>\3>to<. ><fla^\ 
IS; v^ob^k station c-^n opf mo m 4 djscomm«oos tiansniss^^sor t^Pi \> ivooc \\ tn <. :« 
HCCH IS assi^^ed to the mokle stattuti Thi: n i \ t,>odc fscosMis the vaobik 
stmon ii> stop tra«?cmilt3i>g on thtj assj^jed Si CI i whsle data is uaavaiiablt . ThiJ? 
IS tvtoned to the I) fX 'black-out' pfcaoJ Tl^e DT\ juode also j^eimit* tbo 
tvoh'.i. !<ifiOii k> rt'Stimt; tcapxjnUtsu;^^ as t-ioon as a^ta t>ei.u d\> i. .L io<^ 
30 om>^ vtela'^'s t3j?soc?fit<.o with 'ibM^OTi^i; asid dt'-a-^s^gning ibt^ 



axmUi rcsfions as menuoncd abose mih regard to rate mr<mi\ation, S^ncf ihe 
wjtxs'et of the .ssss^rted SCCH jeceives no iixpJjcit Hidicatoi I'^g'^rcimg th<£ blacV 
<%ni ffnofh, thf rocei-v^jr- ^^v^ntfijiumsls dtsnwd^Liie*; and decodes ^bc^ SCCIl as 

disk.um=.nate between daia tiammission periods and black -ouis ^^o as to reduce a 
Iskelih^^d that snvaiy ddta deciat^ed to be valid at thtr rec^jver. 

ICS In accor<iance w?(h iS-^1B. tuch irm^^un^ted SOt'H aata ft Rnse mcitdcN a 

lllni CvU c RcduntuincyCodt' (CRQt"i(r^na'lin£ tbc vaisditv oi iV d^itan. ^ho 
df-ts fu^Ti A \\\^ et ejveT< Addittonal obsembk metncs., . It n <'r^ \ 

meissuje, a s^mDol en or rate, a ft^ms energy, and so on^ cm he ibcd to Um^er 
ioipn>ve OS the CRC check, Thtrrc is a fimts probabihty (i ' ' - i.4 \ 10"^) that 

15 debt's !d*fitt*.i.i rsHdon> ckta dssociated with the hiack-out penud. ot no\*e 
cou'-!pur< a a.;eived data frame, wxU cause an cm"sner>n\ ir^tch of \W 12 

■^do.jnisrix. ooiTCsponOingtodu-euoneooijCRt maio'^ cuoieoum 'j>beL 
the tJMalid raiidoBi ffans© as: s valid data feme. 

As* t?; known, the ti^ansniitter md receiver typically tmpkment 
co^npkmfntatvtirna'Ttllek la\ui-d, commun?,.'atn>?i piunjix^^ Uvcis 's>cIodni^a 

knCAVfi klF kn-.r uv iii >\noif'i>N ^',^4 c^fmuiuu or su't)un^ l"ic $-"70/ 
Radio Unk Protwoi The phynkal Myer sends (and recajvos^ isupposicdfy Tdid 
data iramc^ (for example, data francs pa<?smg tnc CRO ohcxk -^s '^icruon*^ 
J>4Hv> to ^and from) the RIP. Hie RLP at the Kceucs tv.^v. .it? imnc 
o> HM^l ^ . ' il\ d Jed m the data ftanjes for purposes c^r enci^ frtimes tx)- 
^ J'! f ^-<.io i ano > >ml 

u HI V k .lir-pcnods, it fvjsj bm^ ohf^^-'vod ^ JM-^5^ <huovc. 



processes. Tlii^cm occur or cither the rCCrU?!' SCChis. hor cxanu>l6, Sfuv PvLF 
-Aiil -^K-'^A <ui4 je-'n-'Kttif ^ar't.' nwlt if i.ht< Tcct-ived su|Lt'iic^' .^up';HC--illy 

window (for example, 255) away itom m expected seiioei^a^ number, 
S Alternatively, the RLF will request a reuunsmtssion of ail of the data frames 
beh.veen the received snd expecttcd sequence etunhcrs. In -sHher case, the- R[J"* 

channel siiK^e nsOST of the avaikblt; bandsvidth is> utiU/rod lo re-syoc the; RLP or 
retrait^mit nimwoiis skta&sm^s. 
10 Utferefom, th&r& iB a seed .moi-e acqmteiy validate data fmms at a 

tecdver in a comrsE5amcaik>n mtetK, to tha^sSfc^y x^sd^sc^ the occuirence of such 
RIP onof un^t^o] processes and consspondingly increase chsiinsl bandwidth 

.1.5 SIJMMARY OF TI:^ EA^EHTIOH 

The present tnveiuiort f rovidc^? s ?r;ethod and apparatus tor u\5,\i;u'u',jn^, 
ihtoughpm of a data Ci&W in a wireless oommimicatiOTj sy^teir* in vhich d.Ma is 
transmitted fmm a wij-eless sJatiosj., &uch m a taobite sti^tioa^ on multiple asssgsied 

20 ehaaads iti accordatice with a ktiown transmts^on stoc^^ such as CS-SfSB. In 
otje etntjodlaienl, the multipk assigrjed cbaftnds include a fomlarnental channel 
and Ica^s - "c ! pi>\ >i\ n$ >. I J TJa s " ^ '"\\i -s > o ^ ^-ru, c <\' I 
frames ard ir'.^r.t>nu\Jcd <,)n the randarneni&l :.u-;d supplcracnuii v-hanncU-!, V 
^■^ ircie^K^ reccivj'r, soch tis a base station, receives the maiuple assigned iJ?an?^eb, 

25 The x^ijekss receiver dtiuiodulaies asd flecodes data fe-aittes associated wub each 
of the mukipfe as3igne<l charjsrtcls. The wireless ix;ceiver deteitnmes a Ukely 
initial data rate for each tiemodulated atld decode data frame. The wireless 
jtfociver coTtelates s^h ths \xl.c\y niteN, b;^ ccnp \r ^on to on^^ anothe? ^md 
toal•e?e'vat5t1X4l^§m^?^K>^■ipmJ^ o u < -^c \ •'i * nvj^j nb r ' \c,! voj 

BO eo,mbituiti<3Ti of data tales. The maximum itkehbood eombu>adon of rates 



Decoded data frmith arc iiivaHdak'd ami e-ia^scd whm ihe liUiy raie^^ 
do not mslch coircspondjng maximum hkelihood vtata rates. 



5 Faani?es ssid Advantages 



f^pm^nu m mptov^mmt ovesr known Dfe iklcmiiJ3aU\>n md daia valukiion 
techBiqiies in a witekss data eommumcatiOB ¥?ic<5«. 

The present ioveiitioti accurately determines a variable transmitted daia 
Me for packet data traffic at a wjrelsKss receiver withom ^tnbeddn-;g rsic 

the invsent luvsji^K^rs isdvai»tags5«usly i^uces a liteixhood Uiat m\ahd 
daia will be dected vxdid at ihe wireless receiver dmniig botl^ pedods. of data 
insismissioB and black-^juis. More jjpeoiftcaliy, the present invention enhaiiccs 
*hf Kccoracies of rate detemilnatioa and <feta vajidatlos at fee receivef- asia le^suk?. 
hi <m ta a tmffk channel hsmdwidih effidenoy over corn'entfosal 

telimqueSv 

In ^ cojumunlcaiion system iBclnding fusdamsxital md suppleiBentai 
chaimds operating In accordance wkb !S-95Bv the present iBv^feti improves t&e 
acciirades of rate determmation and data validation on the fimdamental cbannei 
u$i?\g supplemental channel signal quality me^stuemenis. 

BRIEF DESCSirPTlON OF THE FIOURBS 

T ho fim-i-om^ and oth&r ^Uitxjs ami ad v^niagc^: of Ute nweniio« will be 

c,nb<xi.;nenJ:> '"f n^eutiou, as sllasuatcd in the ai.coin]xmyit.g £;fawn?,i:> 

MC' 1 5S i. Mocic djagjam of an oxempU«>> digiL-d communicad(HJS system 
lOu m wnsci! the pr^j^eni jtivesittt^n he ?njpieft<e«ted 



mm. 

FIG 2 i<i s block disgr/^m of ars exernpl^ry ifans-nis' channU prt)cc8s,oi 
¥ al>lock^-*ti^'i«,oo. .viv.o^i> ^ ^ . > ,•'^fxv^s(n fjOTP FIG. i 

Fi? - is .n^ uiusaat on oi an cxcmpiOiX h^Rh Jr-^ J method ol<detemamng 
. M \i I n u hKeb uvdcoixibmationof tafesusedfoi validating dcirod^^dtiames at 
a i-emvei- of H.G-. L 

HG 4 m illmfmtjofi of s method cotY^spofidmg to an exemplai) 
l| cmb^xhment of ibe pmsest rnvfrnlion^ vwher^m a mceiv^ of HG, I leueivm IS- 

{i.) a f^-iuH^Ojudns.*: vespoctj vci) to vi?) ^ CO 1 <uul tn o assigned ^iX'Hs, <.riij us;, d 
dlusti'^ tl\g Biexhod of H<3< 4, 
il r (> i» a block duigram m exemplary computeir svstem o» V'hscb tha^ 

IP HG, I ti. ^ bkick diagi-am of an esv&mpkry digital commiiuicatioss systeis 

1(H) in wliadi ihe ptieiSetit t»vet5ttoT^ cjtn tmplenientetl In 4.11 exemplary 

be understood that the |5^c$i>m in^cnison <tppitt ^jIc *o ot'^c^ tvpi.;> v\ 
ctmifjiwnication sj^tems mch m peisojiai commusnc^^tions systems (PCS), 
21 wuele?^?. k«CAl !<*op- private branch e^ichasige (PHX)oi othe*"h\o^n!*ystetiss. The 
presets niveation ts alo;o ispphoahk to v,isi«iro^ oth«jr ■v,'<>il knowH 

^ b^Ni fots-in < I'i, > ^nmvs^ a coll •^tie^ ofv^ nobdv' >t.uo!' C > '.i ^ i oi 



lo aceivsr iJO when rev.en'or xs dispo'^sii jibd^-s? ^talion is Irov^ a &s the 
"irvmf' iit)k>" \n the exemplary eiBbudJBsew, tensniuter 1 10 1<? dt^pojiod m a 
'^'I'feless staUoR. sach 3s the mobi'c staftoi^. and i^ccive*' IJ^ is, d}«p05.od tn the 

IS <Ml H'c uivliu OU^I \ i < M ui 0 o tl IS -^SB 

'd\l0^i> U> 1 \. KO-i'-iW -sitto s \ ^s.'-n i.^^r'^ .^.^ (.\uJ nl The 
exemplary emboclnneni .ilso *jpplii..^ io a CV^l^ dw\i<-m opetaimg in acu-stxivj^c*. 
mih hmmmond T^^i^ommimcmms Vm<m mrcla^ data corajjiutJicawosrs 
1 0 fstandards for third genmtson, Memational Mobdo Tclecommamcations (iMT- 
2000). 

I \o' u ' tian-nu""! IP'^ i KksdcN .our o lo< I M'> ro? >^H'n'ljng *he 
uptiUitiot^ ot tmn.-^mitkT 110 j^ud tor exch^ij^tig t-ou^nanjoatjou sijnjiUng 

15 cu'irg call setup md iear~4own, for ex^pie rmasmitter BO nciude& ^ 
muvN^mt ohanrc^ pnx-e-^sos 13? for peiformmg iransmif char puj^&^siug "tr 

1 10 136 can be s^i^chrotious or avytKhrimouj; packet 4m, as l^m^n in 
^0 the art txi ivm. tmmxm^t 1 10 fonnats data 136 mto consecutive, vanable taU 
data ftamos, e^cb havtng &n ixprnpl-m' duration of 2(i miUncconds In tht 

embetls i.oni>eo«u\-e franie sseiiueacii mBbsrs cojisecutjve liata frames for 
^^5 puipob^es of error com^rtjon coDta~>l Tben, JranspiTi chanrt^l prtvessor 132 

iranNosissiOR tu a\t.nv?i TfJ, 3ss>sn be 'vrti r Jo-crK^J b / 

hjLsn.anh't 11(5 4?mi>r!?its mc data h<i'rcN ? > r.c^;. \* n i tr ttR 



includes a fundaineru!, tode > hjnnd <R< Hj F <iad can xih l«dc uf m st\rn 
additional -siipplesntrstal cods channels cj^iXli^^) "^i . ^^4. S^ Die 
FCCn 5& 'd rate channel ca|>a>>le of opesatrnf at <lat^ ^lame mosx ial\o 
5 refrncd to hemn a& '-.n. m ' (. U i ' o hi^If rate <^ qinrter 
t , K -hn eighth i^h I \ i C\K \n ^ "tr U ' U i-> ron> i !ta ^oTia " H ^ i-n<i 
s •^i ii^M J loo vion 1 I n oi tbc i;,MCTed M < I % Sf \> ^ a^ o x'"! dU i ^ 
SCCH lull ta(e v^hcn daia i& to be liaii^imited aiid at a ^^lo jatc t'uuu^ Dl X 
pel H)dv wheji rso data ii> available to be transmitted Undei IS-S^SB, SCCHs ;Sq-S-? 
10 can easily waji^ma (at thv, JiLX^E full mtsj) whea the ¥CCli ts concmmitly 
\--<sr -nn'mo Hie fCC! 1 fiill tat^" The i^ic<;em }nverJ:}«>T) ia\* ^ ad\ .^*ita^'t ^ht \ 

iUdvc ,dtc«v J. id v?8MdiS<ng nw'\ei iUiLx Uames, as v^ii dc vh*." dcv^bed 

1> at-cuulaicc mxh iS-95B, the abo\e mentioned rates M\ into iwKi 

oate^oj cs r}.'5iT>e\ *i first !,3ti f>et iv ^sJid n second *atc ^ef HS? RS i ifx ludoi 
: the foliown^g rates: 

^ tec B «aiesot %UObpxiihcRSl KlH uili '.1*0 4^^^0 .^ps i4Cl> 
>-^[-><; D nOOhps and 

a) SCC'H 1 ates oi 9m bpj, (^a RS I SCCH toll lats;) Oi ^aw bps 
On the otha hand RS2 {nclsKie-^ the foilowing r&fe<; 
\> U'lli^i^ UUv'OOH, -'^OO ^^^^ <j>Ki . VC h n a?^ 
1 St I S u ni^s ui i I {JUl^ hp^ »H i'K xo hps ft o> l\ < i sin.>d 
the pmsem mvcmioa i$ applicable to commnmcdtjoti sswms having & greater «i 
?5 Ic-sser nuiTtl*?^* ot data fume rate« 

St>xlx^irhi>*rvr«*ncr ^oFKt I iccsnu 120 includes a ;.orUiiiilet I'^Oim 

^5 m>>.! J * ^ to? Tcceivm? *raMi^ t-bauF ^ ^ p'i ^ i-;-^ 



implmeBi coinpteraemary Mi* Idym m xwv<iana. with IS- /O / C ontroller I i>0 
vm include one or moic roMroiler^ and v an cnconipa::^^ ms or moie pfocessswg 

1 Ik 0 nic\ -ex eJ ^ ^ muk . s vUK'Bis.*i.on 5¥«quii«inet>r? ot the IS-9^B 

ninai^; diagia^n at the FCCO F and dn &\emplarv ti <ius^Tnt tun«\g dusgrsiu-S; 0>) 
ofRcmcmrmily as^jgysestl SCCHSv, <^r« deptetel m TIQ 1 A rmiisg^tsgrdm <s) 
? 0 1$ a |?lot of the FCCH in«^;stmtled tm (Rate) versus tlrae, aiid ttmmg diagram i,b) 
a f io? f»f the SrCH tmn'jmstU'd iate sKvUe) \c'<;iis tlmo 

176. IIK m\d 180 ot die tuTung diagram. A ume mteml l$Z x^pt&mxti* the 
15 dmtxon ol s sms^K' tjan^miUcd dam frame, tsacli ^ 20tm> 

Mlh .1 ^ H k.!l usk 5« fo i<«s b>> u' , les .\\vU 

euMi;;Hln^; \->i h i'iirK>u^ nr <s.m\ i^0 fun^i^' dugram ixj), <)cu)t£.^mco ^vuh 
l?v~95B> Cotiversdy, im^^mttt^r I \ 0 tr^nxmtts on SCCH S) ^ a ^-ero Ttiie (ihai s^, 
20 t3-^tisinitt@? UO doeN m% Xtmmm) dunn^ portion i**4 of nming dtagiam <b) 
coinoidtng xvtth pomoni> 1 of ttmmg diap>mi T^l, Fortson 194 of timmg 

;5c jndo'N-Uf^^j ihe I CCli Sj-i3n,-s trajiv^aiUted the k CCH fell )a<c vhut, 
Ih© SCCM IS St the xsem rate, 
1^ llCs 2 f\Ah\tkk ihAp'S n of cwmplafv u a»s?ms i channel prociis&or i "^2 of 

5i riJcodU I "5 U «ncstUc tu < d a > o nuVdu 
t rM . c c".^^ 0 hejoiu uci '■fiiJiiics and ^-sovakv sh^. . nro o . 

-If .t^ '!i,da\i.!anc^ c>ydc ^nje tail hft LCiioj 205^. as ap|>hcal>le li^xtt! 15 9-^ B (l:oj 



M 

CkCi midet IS 958 \ } LRV fe.ji^i^to? 2i^S j,cncvirc<: .5 -.ei or I'Rx un s 
<j$ !2 CRr f its, k-> provrle tvmt Uckt.rK>a 4t ?ev.eivej I2i> la aci«.ii»ui< 
??c5Bento lOS appeisds s fv^^quf-ice of tail b'b to e<irh fwme, 1% ^-xmj^^y 

y^B C ere aio( jnsp,i.Aidbi-<ivWti<A5rc u x>Kva '10 ira oa ns no 
data as ■^^ypih^'^ls vi euo. ootsvcfjuji a«K-* deicuuoo a? i„c»?\c( 120 'i ho 
exempldjy enioodimemv tnt.ud« 210 is a ,.v>u'voiuiKjnaf encad*i< hueoaei 210 
pjovsdes; esicudtjil symboh to m }fits*rk^av«r 212- iBterkavet 212 jeofdeiJi the 

the an. 

l.>.eika\es provides a uo^ac^oa aata t^a^fto a moduUrji 114 foi 
modaktog the sfeta Mme foi to>^n«5.sio«. in (he exemplaiy embodtmeat, 
II mod«latot2l4is aCDMA muduUtoj Mudu|ator2i4pTO^iik^amtAlulate!ddala 
frsij-^e 10 a tTtmsmiiict module 2tb Tummitici iroduk 216 uo oonvoriit atid 

Ik'Imj ' toi uodase : U-* u^n-if^s dn<. lUHst * vO u-co'SNti j 20 on '^eiUt ^ i&xinc 

Ma 

R^eiver 120 reosves o-atlic chcii^rsesl HO yja at> an^im Atitetiiia 
pros uJv?fj rbd axei'i^tjd trat*ic ch^nm ! t<L> a phiral Jty of pat*i[lfel i-eces ve chamiel 

o\ ^x\uuT <^03)ts<»ik5 to peifoin-^ ttxcnc (.lif'unei pro, i.^iTv^ o'^ i 
eorres^csndiTJg one of the recefved timftc channels F and islo-^n nrfecrcd to 
25 hejeinjis"F'-S/') For example >eeei^t'chaurel ptooessof 1*^2) c<u Iv ass^f'-'o.U 
to die FCCIL ih*, noM Tt.Letw cnaTmcl puxcsK^s il"*- v^at v a-M;is>v\i ^ 
^i. ^ H N . hi o > '\ . <xi-< - \\ ^ ]> o J to. uo u*>e C ii 

. i. es^i.\it ^v^^x I '^tjt an be p^'ttoTOCO loaotvndeiuH o>. e.>.t.<. ^ . 'jr ^v.cs^\ 
any oi the other reoesv&d xruihc channch 



no%v described Rece3^eao^etsa^.^0prtn1desrecetvt^dtofCiccha«>x uu i> x 
ircciver moduie Ecceiver moduio Z'ZZ dc>%« cur^serts aniJ ai\iputKj> aic 
receivtai aaffic chsRitd ^atd provides a ikmxi conx'cUed srsd amphficd t^ccnfd 

single sit modislaior Doiwdulalor 32- 1 pt^\ ules a dciriuduUitod iiign<il n.tTiidy, 
dcniodul-aied data fnsmejs, d^-mtukdx^^r 22K De-mterleaw 22B t'e-oid«>M 
30 dcrnoduMeddata^mes^onlKJlsisaocordafscewsth apt^edetcrmine^fo 
feown M tte art. 

Co.odr>i: tiji. ds\u h^mi., \n ihe case wbtsm iwavtt uhanisel pjoc^^s^of- } ^i; i? 
assigned to tlie FCCH, decv>der 23D pr*.*fembi> a itiuJh-rate Vxtesbi decoder 
15 i&pdb*c o. decodint* FCVB M! rate-, half rale, quarter rm and eighth mte 
"ticcntis iiAU ixAm^s a^&ocMBd witb the FCCO, jt* knos\u ?r Uk dx\ In iha 

need onK du^ode rate Uaxa ttaiaos nuhv SCCI 1 S. i <ixi o\k r 4c as >->T^siy tht, 
SCCH fuli vJt the ^eco tafe As mem^OT^^t abuvts, aUbough the tranf.miCi«d 
dale fisme me can eh^ge on a "kmas by fi ame bajsis, raie i nformasion is typically 
nut mcltidcdm each transfmt^ddaia frame. Tteofom.receivei 120 determines 
Jioi' 1!-*^ -^nt.^d rale for each rcanved data trMne to xcmatcly decode and validate 
thedmatramfisx 

lb& d^odmg asjdCRC checktogpixsi^e'sstes foj a jecelvcd FCCB frame 
• slo^orshed 1b the e\omi^lir> cmbnv.lijiu-nt (hi od&i 230 decosk >- ^ v^ijf^ 
V I 5 \-tsed ^ \ i H fn:oo for efu-h oi the loot pos^h^e ifan^nsttlod 5cs v ' 

'1o> >i . ^i.nv- -.if V. i?ch {!4pto\idcdtoaCRrc-sc> K<^-> .vtos ? 
>oivO^'Kaa uKi^.t. CRC cheek detect*.}; 32 ??e>v, ■;j'.vn\ i be noJ KC 
Dt^o ioj, haCu i^t die (cm decoded trntii^-s <sxt omsL-cit (^R« " cncck dctect^'j 
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d. \ >.n*?Lk I >- V-<c LllL h\Xs m t,aoh of o s\^l . . « M\t;x *i< 

frame was tTdnstmtfed. \i ^ ixjsult lu one cinboclimcni, s,l<C cneck <leiccu>r J5 j: 
piovidc*; fom check bus, Ci,C,> C^s, vhctc the ^ubscnpts ' i"* *V , "4", snd"S 
v^vc <\c v^o.iC-^)caJ r<>ka'k<'i ! i 'v ' ^\uaster and eighth Kite. 

d K a bnu»> \<iiue ui \ ' ioi <i gi^en Ck< JiecL \M can mdicate tlui &e 
CRr check HUs passtid, whtk a lin^y y&im of ''0'' cm mdktm, that the CRC bu^ 
failed. 

l« addition, tfecodcT 230 pix*vid)e« decoded feime cto to & Symbol Em>r 
lt> toe (SER) detector 234. iSpecifacdJy, SBR <lotcctor 234 tece^ves decoded franie 
and est n?tc cf *he ^^cen'ed s>vmbo1 data from decoder2?0 As is knowti. 

ihep> to Jjt s..sTa«ate iiti ncd .sy.^iM data rtom dvsccdoj 2i0, Rif SCR i» a 
coutil of the number ot disci^punaes beA-weeti ih«? i^-^jneode*.! .symbol data and the 
1 5 'vve- *v.'mbol d.'Ua> Tl^etisfore. SER <lerector 234 gieneratcs fotn SER valises; 

ih uv{f*r I'^o tor pfUKhrig a oouluiotKe metrit. based o)^ th^. *^Uku;i\ o i\MVvcer 
the selected path ihtough a trellis and ihei^ext el*>seH patJi through the trelhs< The 
20 Yamamoto qmhty cneinc t3 well Inown m the and is turthc^ 4escnbed, for 
cxiimi^le. 'in U S Fat Nos \7 1034 and 5,B7:>,775, While the CRC check is 
dcperil OS 'it ^ N , or >d t fc Yanisnioto check IS 

dcpemkM oa ti->. uecoa.n« t>u*ccss cec^jvct IZil <iiiumoti>detector 136, 
sns)ilar to dctectfsis 232 apd234f provides four Ysimimolo valuers fm ejsch of the 
aju> pr^^ l>k^ i\^ies: Y], Y^, Y^s and Yg. Although detecioii. 23o are 

\ (svi^ .'pajis^e elemet^K, the detcctorsj csi^ be mcorpoiatcd wahm the 

Iv <■ xi^vKwx"^prvWN!sorl'>2^colki,ti\clyi>unfdci>thcCRC vX\nsto 

A) s,(,H\ivOiict or control piwccsj^oi LV> ^ a.ita Irfnue qivihtv TU^t^iC 5;KHi<ii J-«C>, 



m 

iXiVd fTAPJt: -^U'Ax^s raeftic- 5^i.^>nai sndsoimvc o£ &e qurUii^ (<ao-J ihu-: 

validity) of decoded data cr>iTe?;po5)dlftg to the data iVaxsie l^shn^ .1 iVuns 
quality metiic ^igml Z40u amtml pmQuSBQt ISO^termitm which of the lour 
mxcs the currently rei^esved FCCH data frsme %m tonsnHlled, For example, in 
5 the exemplaiy embodiir. > ; - n ol proccsw select a rai^ correspondisigtoa 
pished CRC snd a fevo!.il.:o ShR 

to ti^c control pjcnsussor Decoded ft^uvte s^tgt^al 242^ utciudess each o*^ the 
sepam^ly det^od^d frames cormspcmdiag io the four dilTemnt fmm rates. 

1.0 Deco&d frame sspal 242i cai^ be provided to a deci>ded dMs tmmry baffer «o 
as to kt acccs&jble to the cQvdnSl processor. 

I no s^^'odini; an<i Ci<C, -isccLaii^ p«occ\n-^s, prrtu'-nxxi i>n :i uxc>^s^a 
SQ-B ham^iiXG i^xmikM h> thu.?epHVC.NStj^<ics«.itbe<iaLx»YetOJ use^.Ox\t.\iFC( 11 
fmm^ as t§ TOW de&aibai In tlie case wltere a rixelve c-hannsi processfjf (sl^cb 

15 »s receive chaoTidprijasssor i52^)i8ass^pedloSCCHS|,diesJSsoCiafed decoder 
230 decodes, each received data frame at only the SCCH kxil rate, b) vhls cnsSs 
the .i'.\a'nc<; K.or-^ s ps*x\-M-o? pAi^id^:^^< a ungla decoded Sil^'ll sLikJ 
fnmiii lo cj^turol pruc-s^.^jiiQr 130. AbOs ihe receive channel prx>cess-i*r pR-*vide.s the 
a5!soGk£ed dat^ fmme quality ti^ettics {for mstanee, CEC SEE aod Yarnamoto 

20 values) associated with t-he decoded SCCHfrartsie to c<mt3C0i processor 150. H^tvs. 
in the case where miiltipie receive channel processors^ I52rl52« respectively 
p 0*. I hi^<. \ * \ c ux^i'^c <. n c-^-v^i' 

SAS5^ct,i ^c.> rrovvdo .iVua 'rank quain'v ^ncts?<,s s gtU'S i40 MiK dcA Ci.'a 
fruxm sip^als 242r242(, to the contmi processor. 

!i[t^;,.r54,.-xjl Method 

^ng-j!.- ""dO -^O,, lo xnit'aHy determine cuitrnt ;uio' K< LH ti^n'; r.'ic.^ atu; 
30 lo instifiiiy validate ihe associarcdj decoded biX'M mtd SLX:ii ftatues. ITsc 
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deter«iiMaii'"''ns, v';^ it; liajhsrdesoHHeil below. 

FIG. 3 fe au iUu.^Ua!5ori an exemplary higb-losv-i mc-lhod 500 *>i 
detenrining a maxirai^rn Bkdihood txmjbmatjon of mte« used for vaiidating 
S dccodcJiKnnc^ul <xesxci IJ^O, av^cOidmstiuhcpiCxori nscnur^n Method 300 
advanLiigcoujIv anpsoves the- hkclihood vf*" movuh<-f only vvihd received fnimcs 

160. in dm% m, m&xhad 3lH) n?duoes5 Rl t'5 ror pKxe.ssing iuul cuJte.'spoadlngh- 
ijicreases asas-M traffic uhatitel bandvi'ldih over oiher knowj5 vneihods, sacfe s^, ftK 

10 examp^% methods using only the, above mentioned miiUl 6&m-mnmom, 

MtJihcd 300 hegiTj'! a', a j^vp '^95 %vliers tr^n^Tnittcr 110 tmBSsmjts data 
fr^os oa muihpio -bv or.vxx'.uu:^ chfiunj , I' S„ Ai jl slop 310, rcc*'nci 
I20recdv&s tintftc okwmcb KS« AuineKi<step3l5. jecetver 120demodaiato, 
de-imerleaves and decodes each of ihe j^cdv^sd channels F-S,, as desaiteJ in 

JS connection ^-skb FrCI 2. 

Ai a next st&p $20, a rate for each of tlie received channels F-Sj, i.s id tially 
<lctt'uOvaod i su. V sdori o v[ i vHK tvXt'jsod >. h.Aii xh dciejpiirod m 
detected mie o.tri be t-ouMdett^d a 'likely" mfe l>ecaLii$«f -J. nui> he iiKX>n-e<.'t if, for 
ciian'ifk, eiTors have eomipred die co«e.spOftdjng trat^siaifted fratrtc;. hi ^he 

20 emnptary embossment, she likely rate for each SCCli xs determined to be th^ 
SCCB tull rate whesi ti^e CRC cbeck bits and the 5k1E valuer aits favor^iibk 
for tl^edecoded SCXJH frame. When the hMy rale is e^ual totbe SCCHMI mte, 
Xho associates! SCCH decoded fmme h assumed v&h4. On the oih«r haad, whoa 
the likely auc uetorniined to be the mm rate, ti^e ^sociated SCOi data frame 

2.5 m Ms«med mvslid 

1« the exemplary crnbodimcnu tht.- likely nuc for die VCCll d.k'nranod 
Ki.'~. C^RC check UU €x, €4, €s, md Sm values SHE,. .^FR- . .SrR-, and 

ratejjiiXtt'nryncdtobcthcosic > ' ^ > 0 >o;..>':.o:.o^r 5i.'M,t<?otVur!^ 

j^i^ of ihc fimr decoded fraiies having a passing 1:R(" and a mvoiabk \;'Juo 



valid. 

A5 >i x\e\t Mcp 321. all i^l hktU' ruics detciirined v^i stop 320 
correlated to pmdiKT a Ma\mn^m LtkehhoofI (MX ,) oombmafon nf r<itcv iox iht 

uu no o V ac iil ch ^ak ^ Kh M ^vc ..^^^^ a f chHhiisu .lUv 

«>>o5t; vki-uuitc v,N.jn o i >c ' an<,KuUf ^ i^io ^h.m js t ^ voucx f nJsnj; i Uh 

tK^ffK 4.hsm?el?, wte^safs. tfee ML mi<£ %i> detcmis«sd by CKitvs\m.ni}i. all of lb*? 
10 mdersctident lifcdy r afes CorreWmg th« nuieps. nduU hk-^ly xaxi^ adUs^ rekvjint 
cmss-channt I mte infonxtitto, such a<5 traffic oham^el interdepcntocjes, to each 
ot *he ^B- iste deienmnaisonf*, to rherehv i^roduce a probsbljsUcally beiier mc 

The cosxetoon iBCfedtJs a compansun of eads hkdy rate to eacu of the 
I S '"sther li^ly rate^. In atMifion, coneUtiors can mcilude a compsri>5vj« of she 
hkchf men h-i a relevant set of nulcs, such as the trafft^ charmcl lt<dP^mtssiot* 
^f(.n ''■^ ! >' > K ^x-^itKU ai I dvv'd i'sr =■ n< ^ic Hs n A ^ .he 
UOilUv. d\«uKK v^x'xK iiautM-nittcd .Such 4 vX->3) pafUNUu ..dds lu.tsv* reicvan^ 
uxftstTUiiticm io the pracesiJ generatog the ML lates A ^onrlauo^i mi 
scA^anlafice wuh the eKemplas^ cmbodisQsSjJ faithej dosi^iibed iselow 
cosmec^iott wsrtj FS0, 4. 

.uo vs^mpauo oi raU d'j ai u o -\ct>r'Oi-ia t H rates m ihf MI. combmauon 
«.>t mks t<> detcil1^^nc whethci to jnvahdatc am of lUt dt-codcd hmnes (such as iho 
l"**? decoded R"'i 1 1 frame) instiail j assumed valid m pix^vsous, st<. p ^20 

Thtm^ ail of the decoded ft.xmc'^ coxximhcd >i-> %.\hd u ^itt) ^-0 me 

d* . i)'^*. lOiX On me a^b^t K«>d Um^^ lr.raifs ■'li'i^jiid^lt.'d a* ^Jej-* i.'pc 
ptc^ious step .120^ an." VraN^d,' fhai is, sucn inviUidatcd frames are mi psovtded 



U 

sec H. frames mav fee mvdidatcd ;U step 330, based on the resolts froini&k'p -•'^^i. 

5 

imiiic channels opej mng in acc«icl«nce '■\ith IH-^SB, The prmcjplc<; mood'f <i 
exemplary meihosi 400 also appl> to smy wireless data co^nmumcatson system 
operating m accordma: mth IMT 200O, The method .^tops I IC 4 a\c fit^t 
dtfscrjijed Wow, and ^luin a tatuni<i1o <sopo05tii>g the methtxi '-t^ps ^nntdc'd 
*^;'ps 105, 310. 3t\ o M o^^ a\ ' ihovo h! a-s a on w^th FItk 3 aj« 
t-ollectively repmemod m <i i>mg.c tmluu ^tep 40:> of >nf*thud 4iH) 

Next, at a (kiiMon ^cp 4W. u w determined whether the hi£d> PCCH 

I S jraie i& at the FCCH ful! rale. If the i±dy FCCH mte is M th© K:C1 1 M\ xMe, the 
dec«d*<3 f (Tli frame js; ssTumed valid h)r me at tht ne>>,tpf<X'«{!^sn^ sta^'t., arsJ 
flow pfoceeofi lo a iiieo 4U. 

\i -Jii decoded In-iiiiej^ asMKJ.^.cd ^Min K'u\v^>a ^rCi-K ma 
^ SihUa^e J b^i^ied on the rcsf ective Iik€l^< ratesJ of the derodcd f:amcj=. as JoUtnvs 

20 jst d^*; hlcly ra^s for the SCCHs (Miat is, the bkeiy rate of eadi SCQ 1 irainc 
n An&mj n<fd ronc«<tenfiy wMi the RX'H frame? detornimed as d^sscrnbed 

T VvX\ UsoU <j!s->-,ir )cd vahd »d unahd, hx\ Jul '^CCH uamea .)jc t^xa^^d 

On the Diher hmti, if at ^t&p 410 it 5& deterrnined ihstt the FCCB mte i^s at 
23 atbe! Ui^n ful I rate, then f!o^^ proceeds to a nc \t deciMon ^lep 4 20 At decjsjon 
a'O n IS de^f'imacd 'is^hftbcr at least twf> nt the "^iX'B^ Uci^^ hkeh tail's 

CO 1<M V (. > iu J < 1 ' ll M MCb^ i,ds' <.0 ' Cv U-^'.U ' 

V v,K hCi HvUi\m,thcatl<>\vpiOCCt.dsioa&tC5>42D whv.a titCL.j,.<.^ dKx'"H 
aata ftv'uie (d^tajmjosid to be ai olhe^ tlun the FC\:H tull tate <it step 4iO) u 
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jxnpecuve tikclv iaits a*- doskubedm cos?iectmrt w^tK step 415 

0« the ntht'i noA\d,-ii at step 420 t!s;^"uiuns?d ih&t li^i> tlidii iwo oi tht? 
seem arc a% ih^ SCCII Ml rm^, then tbw pti^cmls to a step 430 whei« all ot 
5 the concutrcDtl)' rtc^tvcd SCCH <teco4ed trainee ^ crascil 

Dect&tDttal Analysis 

Itie doioiSiOftal iogic embodied in a'setbod 400 is sjup^^ouoc^ h% a 
ti) c«mbm<iUot^ <t}f thii 1S-<^>5B tequtrcTuents rV^^cnbed alsove aBd b> s probability 
!raa!>N:s de^^nbe*.^. Tbo probohti iv <i5K^!ss}N c^^nsutefs t^vo relcvafu 

tiaj^SriiatieJ a me B Xl i tui I uMa hi thu case iheje is & ixwtc ^lobJ: i hi>, iha? 
tiic liljely FCCH r<ite wiiti ai!y dele? mmtsd at s^tep 4 10 will be enoiieoas, that is, the 
15 liK'^ly i^h' msiv l-se {ktoufiniej t<?be a iwe other tlK\« tii« tall Tatc{$«ch a^. a half, 
auaitei o: ois>hdi ^atc) i'hf- hs»tc pio^abiity P. is retViifd lo the "tato 

iia^^j' aj. otn^T iba« u. bjll T,iTe ^^diiic, ihat k% in^ "pnmi^Mii^' Kit a rate. 
A rt<iu^snain>n eiwr foi a full rate frame" eati b&detejmined from fable 1 bclmv 

ii) T<ible 1 i& an exrerpt Jt-om th» TIA/EIA-LS-98B ''Recommended Minimam 
Perfonuanco 'vlandarfK fot Dual Mode Wideband fipt-ead Spectrum Cellular 
'S [> k ^ > . >n " '-t .-^tuHl lo ^ \ 5- "IS ) r i.M.' i n U .-s U> Ji>' 
H I r>e nMumim piubabiUtiCN ot rato dck^nnin'ition Ciw i>T IS 9Ms Ktue Sov 
1 {RSI) ^-id Rate Sset 2 CRS2) full rate fiames, I f«0 Me tram&s aic assumed 

^5 fn* the f*e^eT>t dlscussuMi 
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Mn« l^\jh^bilit> of Rate DetectiOTi Eru^rai I'^i Fi^^ 




RSI 






I mm'' 




I 4KI0 









Imirjg i?m>r probabibue& h>i R81 FCCH full rute fmme?, .md 4 ilurU oolunir 
h ig em)i proba^riUe*! t(.n i.\S^ ^CCH foil rato fidmcs T-Ms i incixides Iht^e 
towi^ ! 8?.|NJcnvc5y couv:«;pct)<lAtig t^L* halt, quaiiisjr and ej.i^hib tate<; The tu-^t jow 
>udKau.^ the ptvl^bslit^ »5 crr<m,.>ouvl^ deteciiag a ^uV 5 k=- h as hsih '•ase 
10 fmac, S;imlM'l>'. the scvund fo^ mdicat?^ ihs? frot>ahilU) of cm>n<?ou^i\ 
deteefeg a full rut^ frame as a qnan^r late frame, and so on, 

'I he tota* \ix3o?muia pmbabi1i£> c*^ ^ rais?' <lc(c5U)tx>at?on ciuu rot 
^^ciCLtrg iixi RSI tull j^iie hamt; <-u otl^et than a Jal c ^\i.uv t\ *be 

,11 ihi. oih^r Uu<.<- namt mc"\ In oihcr ^^ordss ih<? j.vcb<ji>U3t> ol ^'n^mnni^l} 
d&tevting dn FCfH fene jmsbmitted at Ml mie oilier Ihmi Ihe iull ufc i& 

1\ ^ I <>7xiO-' f L4KI0"^-i- L73\ia''^ 331x10-^ 

M 

A seco^Kl piohahihty, Fc, t&tate<i to errot^eoasly detecting an mvahd 
me«noiK'dabo\4 a Ui^tissmUu'd ?ifCCfhhta frame mc'udifs i^NtCRC When 



m 

s-orruptevi mih noise, m whej cransmmtsd frames «ii\< subsmittally 4ti£?susied 

.viK-* J rodnkiud ih^ ran 'om piobiHIm oi a li hi < KC ia<H^h! ^ a-'^ 

cnannelii ^ue stdtijstically mdepeadcnt fjom each othoi for the puff*>«ie of 
!0 CiUcuitMuj viKh w iTfd ^ |,>i*!M>ihU ihcn the landoixvprobabjhty Pjcoftvvo 

i\ - Pi. X t\ , \% f sTv.' i\ ~ : K w"^ 

therctosr PiST- 3 4x10 ^ X 2 4x10 ^ ~ S %x10 ^ 

IS 

\ compaiison lxmet.n F^. and ti^vcals that 1\ P. bv ^sc^ cul c«dcis 

20 coidusian vthea a I CCH frame dueoted at a rate oihir tban ilie Jtsil t&bs KhiT 

5 N T h ''^ K u dHi Ft n^N 

fnn rot f\t the 1 VC3i tion fa* uih ).k v « s --v. kvo >i s at^v" n t fii 
2S K CH d^ita ^r^me \^tiv«. acrimily (TS»3sui'i?cd ai the knl u vO in ndier uoidj». the 
mtisAi FCCiC m^n faH-«'ate dea^rTiim<rifOn w n^osi hkch -^^¥1$, and therbfore 
istejd be i*v@£rak4-^ 

I rde s«rb one J mst<«{OCx H Iikei\ 'Ht FC TH AiU frame is coi mpted 

k! j.AahdaJtroTid Ciaso jho f-c'iH hmx.c 'Iw uf , n i.>i<.n such a ( omipJed hi^nc 
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a ' VIC \ -SH H . tn provCs hd^il ,^ c oow <-^n J' -r^ h^P^'^ ^ » t 

Vim I Mi >hd H OH Auatianes *n itvuixlassue v n*' <• i ui 

The farther compan?>otii of tbc mtw agaiisst fb« I5i-95B tnin5>tm$sjon jx;qt«femvm, 

suggm'? iic ^COUror i xW iau> A lo^mn atsos! xbu ild W ovc^-^ukd v 1 en 'c^?t 

vs Ps (.-^ 31x10^ i5» mmh tes-s defevttivc smce F(, and ait; s«bstajUiaU> tt^e 

10 sam*j, th^u wjthjfi ordejt of maf mtuae ot one ai^othct- Relative to the earher 
inob^thtviatripansion tlm i ompan<;on syggest** n HJ^t as ItUh* thoFCCH 

i\ \ i-^^^-.'-t <s>-i^k<. t h UCM J i ! soli -.n St <U r -ie 

md^ ^uch mnditiom pmhaMity d€^s Bt->ljfUsS:it> ovej-mlu-jg a. d&tmnm&lmn 

11 th«t the FCC 1 1 is sior ful l-mte based on a ^sirjgfe $CQ1 '.Ijamis. I teng, HI nk 

Hic^efore in tfe; ex.empla'^ embod^tnerit ^ hcuthc FrCHjaicfvcethiM 
'Ac a'sd s un St CH I . ihv MX H U ''S ^ irx > sd.Mv d. u^scd s< \i k 
tari^ i Hcbi Uafrie!^assumea\*\^d^4KlpK■>xi<*odlOvhe K\tpoi.i.svaasi>g4, 
h*^ appuwh js takei^ l^cattse sxpenetict. has shown etasuic j>f a Vijhd SC ill 
W ^^tA Sramtj in tef»s harmful than pumdift^ an mvatid 'vCCB fratnt; u> the RI f 
Mc?h« d 400 now illusJraff'd mth nffrence FTG 5 F[G ia m 

! n u •^xo'o ai«i i s ^>Msd s ncicp'cscrnKWNU i\ I vrsc os \i ^a^^i 
25 i ~0 T !^ Jo' . V* a^. s Lhe den uomcd lAah r^K >ie .k i <ifKi x^ rh 

I ^ ) nt'\{r tos e-Noepuiiinnf ^Ds^i franv xnK ix^j^ ^0'> a^ni <i sv.>v.urd itame 

a.if^i "^i'^ ( ^2, tVjjr<«m (t>? and '^K* (tuTr'-tv vhao-if t (.u; ^ 'x vi \d in 



If 

tiH dcK"ni*^s. J Us be at ihc SCOIituO mto nlut is ihc S( l (t i \Ji-> 
;n tqu'iS S^k :CH full icieX Such <> comiiuon is ut« aUosvt;U UfKkj IS 9^E lu 
this situ&uon, method ^M)0 itivahd>te a«d ernes a dscockd SCCH? fems 
5 assoosatcd wjih mtervisl 305 m favor of the FCCH h'dt mtc detected diirmg the 
same time mtmy^h 

Uie KXl i hali -ate, ^CJL^l cvix" c«.wuuoi-!i St\'ii tuU u^c ti^iioo^ ^Oi. <lctcoti,'!.>. 

nasTisly, fuU jate frames for S?CCH{ md SCCH^. Sudi a condition is aot allowed 
10 mKler In th\& siituaMon, tnetltod 4<^0 invalidatijs mil €fia<«s the decoded 

FCCH tnmc In lavm of the two SCO I full rate fnm^es. 

i ;h'c tvlov pfo^sdo^^ ar* e\o->q^;<H\ KlrstxatioB of ibe opcfatiorj of 

nifihod 4U0, i'Me 2 t^ihulates StCH an<l l-OCH femic crajstxire decisions in 

accordatice -wUh iJiettod 4CH) whea up to four SCCH arc asdgned and received at 
15 mcreiwj 1 2i) Tbi" l&g^id k^sy for imsxpi^fe^ T@bk 2 is as follows,- 

if - not luii rate (that is, Quarter, BaJf or Sghtb JRale)? 
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K<. ^«.r 0? 12U can |.'C!k»i'} j spccn'Ctc>.umcjit.ft tnt; p e?tnr irxcnii \\ \ \ \x 
i^ictivei cofttroUerSx vihscU eifect conipnse a computet n'stem AltlK>ugh 
oommimicaUoD-^pecifiC hfiriiwjjix? gm be usui tu impWrnm the prescTU 
bjvemjon, the follomnir drscnptton of ^ ^cmsJ piFpoic compuk^r system m 

so^^^^<iu< ■^ittirutiveh, itv. ^iv*, >LH^n iaa^ ho >inpLniv,'}aed using h.iim^.reos a 
v.'n-^ '1 ioj of haMware arsd st*t>\<.art C'i>i-sst;qus^iitlv, rnvmUoii may be 
m:plcnjs?TiH\i ni a computer ^>Mm> oihs>r pryce^m\g ?:y^tejn 

An example of such a cumputer #ysit.m jss shovvn m FIO 6 fhc 
iO p'cser; ips^nmo j foi i?x8mp1o,^he<l^x^^^dos^ rjhuhnethods or pX)C4S8ef; execute 
coir f s\-t!, n 600 ihe rorsipr.- ^Sv^Um 600 include.-^ obc oi more 
^ ■! s' ■! \ w>5- I V pn. CA*. «>04 i^^mci^cn lo 3 

software ImplemenialJons descnb<?ci u> te«i\^ of ^his e-s^tatiplary compmt.r 
1 5 s^'^tem Afic^ lef^drngilsi^ dt,-sotiptiOB, si mW become ;if panint io 4 por^oB skilled 

ill tiK »ck\»i35t jxt how UMntj^^^Tren? th? msvrtUDn ii^m^^ oihei cnmpuiei syvtcir*; 

asd/ofvOiroatet aaaui* \ 

CotnpUiir s^y^teni 6i^f> *iko iii.;hKiev a xxuxn nt*UHM\ 60S, pufsf^ab \ 

tmiom accesH memory (RAM), ami tnay mclude a secondaxy memory 610, 
20 Tfe secontlary memorv 610 ma>f mclude, for example, a ted disK dnve 6J2 

Md/of a remcwablc ^tor<w <^nve 614, repfe>$cntmg a floppy disk dttve, u 

ve&ds horn and/or wnss;fe in a tcmov.\i> e moj a^c ^r.it < ' i S ni a -vvoil ^iO^vn manre^ 
Removable stcsmge timt 61S, tepi«so«t>s a t1<^pp> disk, magnetic tape, optied 
25 disk, etc which 15; fmit>>' and Vi^nttet^ to by annt>\ <ibK" j^tf ^ru^'e u^^vt^ 1 4 A<i will 

storj-tjc 'Mr vn-j^ ^ ' v ' \* o iv^' .Jt; aA<l<'C5 L'^ 
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Am vii'* 6^,"^ a^id cm ■'incifacc (-tS^ ^n^n sv^nIj^j i 

w.Kx's,', a ujut'vahb riXxno3> <.lup {-^u-Ji LPRdM <.h FR.0M> and 

assoet^t^'d socket, and other i^Jinovable sstoragc umt^ 622 anil infcxiUc*,s 62B 
5 htch ^low soft^tan* and data to be iransfcmsd from the removable stou%s mii 
i>22 to compuici svsJcm 600 

c{)mp«!ei ay^tetti 600 s^d exteoial devkes Examples ol <;,otmYim>ic;?wo)H 
|C) imtiifacfc. 624 maj' itucludc a mcHk'm, d ^i^twork mtejface (such as Fiheraet 
' yd>, ft !.<>m«Tumic?itjoti<i pott, a PClVfilAk <lot and rani o;c Sofiwatv ^nd dat<3 
Is kn>i'vtus>iwm*n diio-n nnnl v*.""? k p iIk toni; ^ ^ i> t ^ '!>^^h.!,h 
ru-^y bi: t'0v,i.5Oj^iCv t'lcctiomagsimtj i>pucal o< othci cap^nle or bong 

recei'^atl by ircoimmifcatioos miutai.e 624 ftee &JgH<ds 62S aj'<? piovsded to 
IS v.ori'o>ot^tcatK^m-' mlcrJawC 624 via d comrnuwauon^ path ti2b i\hr\mwi^im\ixm 
pa'r u2ii casues *;ignali> and may be tm^lomenied usmg \\tu oi .ahL\ tsber 
03.-^tiL*i. ^; phone ime, aeciMcsr phoae link an fU-' link axid othej-comxameations 

h Ums document thcteimn "compiiter pio^ ajn usediuift' and '\ u-up \ux 
M «v»bk mediUiin" 3Re use<l to ^nesally reiW lo media ^uch ast t emovabk ^tonigo 
dn vi tj ^ hard disk tnsnlled m bard d^ &K dnve 61?, and signaK 62S Tbeftc 
compiitn program products are meaii? Cor provKiing &.oftwarc to compulest ^ymm 
600, 

^ on j>uei rKsj' v^'^o oUcd co'oput'-"? cf^nlroi logic) ^ stored m 
25 ^i.-j} snosy ^nd'Ot scM%dm \ mt;ux>n lUO Computet rpi^ <-v .d^io 
be r« enid via t oii^imauo.uions mtavH c ^'*4 Sfvh oompuk u-> ' x\ v ^' 
i^x^'cssted, enable iht compatCT m n| , i ^ pi j r ssUoidi. 

v.K piUCx'N oi i U o 3 nple-v^ieTil the pioi \ It' ;>so-cr i OiM'in 
31) ' .ooia>t>*;lv svsch comifsutcr pioj^ts^rs icpicv-ju ooMioUei"^ oi tRv' v^st^p! 



as 

Day be* stored m ^ mmpni&i ft-Qgrnn product and loaded mto compiUii s>fstem 
^ 6uU us^ng rcmovabk storagisj dnve 614» hard drive 612 or commmicjtiorss 
interface 624, 

application 'spmftc lutegrafed drc^mls <ASTCsi Impltsmentattonof th«s Wdw «sie 
10 ^itats; T^jiichuie i.o a5> to paiom tfe fuacttom described her^n vvdii be apparcm ?a 
l)^?^^^^ s>lu*led m the relevant mt(s\ 

\S ^s'e v.," Tu'> ^ I ivnjsci ihep{»>seni snvem?<:Hi have Ken 
t shOt,,!*! bo ui^aei^tooa\bat Uiey have been presmted bymv <*r i^NS^npx, 
isad not luTSiUtson, It wdl be apparent to pei^oBS skslicd in the selevam ait that 
15 vai"iou§ chssige?* jn fotm ami detail be mads, thsjrun without dtp^irting from 
Jh<. spint gTid scope of the mvention, 

!h lovk^ iikiii t'f>-~ fx- 5Vi!oui\^noe <>t .jjvtdka luuftr'^i <s5k^ 

H Lito,^^i 1 f J (.^1 Hi: W^HKi'i iuev ot ihi^se fuji^jtoia} busklui^ ,Moc h^n't. 
20 hcei* ar^dj duH ust i^^od htfeia lot the convementje «f the descnpuon Alto*-naic 
h^utidiiue-j cars Jh? defined ^ U>ng as the f«pecifte<i fuiKtions utjU rciaiionslnps 

Hul n»bov>oe ) d pn o m >.iun' u 'r^Ci » >-e ->ktl5c4 su tbc ait 
leciYii'-., !v it bu liJu\2.^(ock-5canbein}plemeniedbydti>ct«te 

^^ppf()pn<'3.^e^^>ff^^'a^e md the likeor^j^y cowbmatum ruTcul lha\ *he brradih 
,.i>5d S( ope of the piesettf un'e^itioti slioiild mt be linijJed fe'y of Jbf" ibo^e- 
df^v nbed exemplm s-mbodimcnts, but ^bmi4 defined t?nly m accon:3smcT mth 
\he ^odox^^ng cUum'- and iH^n eqsm ms- 



A iTjei;hod of maxtmmTig throughptil oi a dam call m d mvolc&>^ 
i^ommmiaif\m isysism m which data h txsmmtmd from a 
wireless sla^oa on laaiHpJe assigned chmuieljix compn^ittg tho 
staps of; 

b< dcmuduiatjrig and liccodrng each of tho louiupk &s5j gTic^J 

detetrmnrng a Hk&iy dsu rate of sach of th« miittipic 
assipjed shairoels; and 
d. oouel<ihr>i^ Uh h \ ^ * * >€-n"iint.' '^tie or 

more MiiJiimum Tiktibltwd k^UI.) dtit^ tak\^ each 
conespumisBg to a likdy data r*tte<. 

The methtxl isf elmm I , furf hv,r ^ oirp^^-ns^ i-k 

ftsfij^eo ohamifU \vh<iti hkcly q&u nitr <*s>a ^ 
correiipondlng ML Ma. me of the one af the multipfc 
migRsd ebaniieis do not nsatcfe, ; 



^ Theme! )J )l u I \ hi ! i mas i sjs ^^^J^ mj s 
2 Hxcbdc <i imKlia>cnul v^b-uucl .aid * laueraai asu* 

datj? can be ti-ausmitlecl at a Htst djUa rate oa Jhtj 
4 fundaioental chsrsiiel and 

^vhertjjft dais 0451 be timsmstt^d al a second dai:u ?r"^ ><m <v 
^ <:^l\> ^'vtt-\ilJ\c '! -^iy ^^^c^ JvUiUsbciiiglmnsimucdatthetinvtdai3 

iv>:e n^> t^ti tandci^iossiui channel, and 



wo «2<'( 



the djtta caitr on ihc umdammtal channc! when a pbirality of 
10 sup|>lcTnentdchanBels have Ukf?iydd(a rates squal to the second d;.uanUe, 

the method tuttlw comprising ^validating md emhig 
t'l demodulated and sfccoded dsla associated wUh ittiidainsiual channel 

14 a> Ihc nmdiruoiU.il chamui Jof^s nol hav?; s Ukdy data mta 

eqMi t0 fii4?tetdjHamte,«rid 
M b) the plumlky of siT|>plmental channels have likely data 

rates eqml to the second data rate^ 

4, FL.' *riO~Si.')vl ,?i f . ^ \ i^t ujU'-.'pIr .>^*je''\5rd {;5si:ine'? 
c<i'>ltet:iH'0>^y Torai an Tevcr<je-link tnUiV okmt^el <aui 
\vhets?in lh<5 first data c^te con^spoB^s io a fti^dameiilai channel 

4 Ml rate and fee second rale coire&ponds to a stisppiemeE^i chsmnel Ml 

mm. 

cenxsuauHt^* auil Jocoaod daia .<-bO<.- ^iU\i ^^{tit Crfcn t,u* plua^U?) of 
I sa^lmenta! channels when 

a) fee lundamental channel does not have a hksiy data rate 
IP eqnal to the fundamental chantiel full sate, and 

b) irJ^ ut ihc ^^\< . hn ni^tplemental chraKij;i\ a 
IB Ukei) dans i sic sfq* i<d k> f he supplemental ehannd M\\ , 

5, The ni^Jthod of claim 4, fanht-r composing ihc sicii of pn^ Rling 
:| n.jn jnv,.ilid.au,:d dau k> i jnd^o Imk Dtotiocoi {3i.jr.,cssina LM't 

^, 1 be aiecioi ot ^iano I , whacni the mmtjflc assigned ch:-ravh 
^ iiiclodc 3 fnridaT^^&jitai channel and a supplements! ehaanel, and 



W0 imm^ 



w hcicm il-iiu s*an be second t\ox> z<-ro <Mui uitc o^i 

6 ihe supplements! channel only when 4sXa hetxi^ trni&mtr^d ax. the Ers? 

data rale «n lite' frnWameuuI ohsnjjd, and 

tm?'iBi?t<?^ and d^^^ . oosT^^T "■Kn^r\i^u (.^ ' '!-><.' u f- un 
10 the fundamsisrsJal channel when unl> <w o( a pluralus >i sup;)!or\e3ttal 

disiinds hajs « likeiy data mte eqyal the s<;co?54 data me, 
12 the n3.ethod furtlicr comprising invalidating siod emsmg 

dtemodulsted md decoded data assoc?ated with each c*f the plnrdi^y cf 

1 6 equal to tlsa ta ite md 

t>> iHiiy one of tlje plurality of supp kmerital chaiinek has a 
i 8 lively daia tMe equal to th«* second data tsto. 



Ihc mcihvd of cLwn-s 1, -ixhertun th^ ilAd ti<mAxxin c'd on thi> 
i; muMpfe assigned ehanneU k foiisiatttsd into daia femeSf aad 

wherein step ^b) consiatises tlie j?teps <>f 
1 dmodulatmg the dBltx fmmss to prodoee detnodiiiated data 

ftames; and 

mterleavi^d data fraa^s? 



B The u^cthod claun fuithot cHtmrs J'sing the «5teps of: 
I dccisdir^s the ii terjca\ed dat^ ft ames to prtxJQce decoded data 

names; and 

4 1 u$ a < ' qUiiluv -i5§n>il <tKljcat$ve ot d, signal qu^ity toi 

t\ich o{ the AecodmldMa hmxies. 



fhtA immb h^sed osi i< con-ejtOOTjsl*Tig .^jicc^^il v^u^litv avtnc <agi\al 

10 The method of claim S, wKcrcm csch of the di\U Ir^imcjs mdude^s a 
Cyehe RcduftJanc) t ode iCRC). and whssrem the gene*ati% siej[> 
comprises ai ieiist (m& ot: 

gancr^tm^, a Symbol Fmn Ra^c {SbKi im i.<%ch the ^t.i.<at<l 

II. tlie iiietlKKl of cMm iO, wherein stqi (c) compnses deunimmngs 
tskeiy dztSi rate o> > < . ■ic\ » >iu <^h oi > re in U5|>:e 

I ~ Appaiaoiji for uiaxindxipg rhmtighput f>l a Jata cail ui a v uckis-s 

^i^HUon to £ n-vTaveron {nulnpk aNM|.'ncd /aai^'u-^s c*.*mpnsing' 
(ecs,ivmg means ff>r receiviag ihe misllipk assigned chsnnel^, 
deraodulaang mesHS an^ decotog messis for reoptctlvely 

demodubtmg and decoding escli uf theiuuliiple assigned chansols, 

dctermiBrng moms for^temmmg a likely data rate of each of the 

nmltif assigned channdst and 

coxreintmp nicaii*? im con^Utnig .^U or s.k Ukeiy d^ta mSess lo 

4<iMmtMtK a maKimmu Hkeliliood eoinhisiauon of data rates, 

13. The apparalus qUsib 12 whes^in ilie maxinuim iikelihaod 
combin^itos) yf data rates mcludos a msKimum Ukdihood data 
nitc coneCiWix^":!^^-^ to each said likely data ra?e, the appai'atus 
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S; cDrresponiltng maximum hkellhooil daia mc dctenmncd by ihe 

14, '^k^<piu5 rt.''\ort„\am 12,H.>e!0in t A v ^ ' nn)C.-, 

2^ srsduUo .'i tuntlmicniU ch^u-'jitl and <^ ssupplc5)kju<ii ud^- " vu and 

whemn dm cm he itammjtted ai a first data rate <>ti the 
4 fimdamental cbanneL asusi 

w'ht'eitt data car^ be tnxp$mitt^4 S. a seccmd data ratie on the 
;i ^.ap|\c 5 M ..'usntxi \ V ivssu.iUjsJbemgtr^smittedatthefti^tite 

I vv ht-KVin It IS mom Itkeh tbii« not thai dala is bdng tranm«tted at 

iht' first datu a^s;' on the fmteme«t>il chaixtiei when ;t pluia'ry o"" 
1.0 ^upplo-meiUsI channds have l<keh' <iata Tate>< ?"qual to du- second i'riU ^ <i;e 

'■^if <!|,«Uuau<i iuuv L 'lii^UM*!?; xnciiS>- tn -'^ and 

12 s>tvS-^5U£ <ku)^>d' Kilc>.5 fiud d<> <, odod data <x«N<H'sak'd ^^ 'th n f JiHj<mv>iLi! 

cl^mnd whmt 

14 a> the fiJ^<laixiental channel does not havt a hk^l^ dat<s rate 

Cv|ual to ihr fint rato, ami m the same tsme, 
l§ bf t5^^ <uj ,M ton'sH mcls have IsKdy data 

U"i 1 ho ap|vif aiu'^ ot cUiim 54v v/ht rem ihc nmUipic .i.ssj|fixt'd <„hanu£. N< 
collectively fom^ an 1S~^5B xevcr&o-lmk traffic channt;l and 
whernn ihe f\ni data mtt conx^aponds to a fu«daiBeri*ai chssimtjl 
4 iVd ratv' wid the ?;eeon4 t^Sc corn^sponds to a ^supplcmenui ch^irns'l Uil^ 
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X .t^s i iKhiin eJ And deooddd daui aswiatSil \v«h the pKuaJty ot 
simptemenial channels when 

a) the ftmdamerjial channel doe$ not have u lAdy data rate 

c^^ i=r^ to ihe tantl<45iKnL*! c'uvipcl full rale, aud 
o) i,<u X out oi Cho ^'3u'<i.ij?> ^«i{->|.*lefftentai i.'h<ijmrfs has a 
hkd^ dm sale siqudt ro soppJetnenfa^ c|i<jj)«cl Ml rab 



16. The appiiracus of claim 15, lunbcr cumprisitig a rsdio hnk 
i protoccsl processmg l^>^r and means for providing nOBHnyaliUatsfd 

data to the mljo hnk protocol procc^sm^ luyer. 



1 1 ne a}>pauf iu^ o{ x.ianii I v«, ht-iv-ai me utiiluplc as^giio^J ohaaneis 
i hidude a funvlaniental cham^ei and *t ^uppLnieatal channd, aji^i 

whctetn data cue be transmitted at lit Sr«t non-^;ero data on the 

A'hoxers duat.^ h- u ^ - nuU's'' at ,i second aoa-^KTod itatatt <>n 
?he Nispf (e ncw\ i lu'r.ueil > vt hvu J>\ut\'- bcmg imismttiet^. ai il k: ui < 
daia ^aie on the tund^nrntal chamieL and 
8 wberem jt 35, apfpixsximatoly s-quaUy hkely tl*ai dau 3.5 heinix 

IT SBSimtted md lhat data t$ not bemg transTnsUed at the first data rate on 
10 the fiindamenta! channel whv.:> oyK oa. ^ :i'n\':aty of supplemental 

channels has a 1ikel\ datrx sat^. rqu J s> mc =;Ci < -k"' u.ita rate. 

15 tht .*5favaa*^ ii\t)v{ ^i>m;)nvag .roans t. ? sn^<i da a ' -...i' 
iS«'a!?ing, deanxiulau d .md dct^otLxi iUla ass-ucuk't! wtih tht; pjauii*)? 

W supplemental chantt^els whes 

a) fh** fundcHBCTila! chatswl 4oe$ not have a Uielv data rate 

16 ecp-ial ID the first: <taia fate , and 

bi >h ^' I , - !! ,0 ' \<'' cr mnrls has a 

IS- hkoly dam rate ::qi.i&l ro the .socojui data rata 
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? '{ .i|>pitram^ of ^laiui \ 3, wh«n;«i tlie daca transmitted m tlie 
a m?ilt'tple «s.^ij^rje<i chsBiid? m foxtnatJed mUj datj ^ots. aTJd 

4 the demodulatog measis indadss means for ckmodulatir^ the dm 

fraines to produce d«?modiiiatc;d daiu ixan^os: ai^d 
6 the ife~i«t«tieav«ig means includes means tor de-mierleavmg (he 

dett^odulsted data fpame.s to |>rodacss de-lnleileaved data fVam^'^. 

19< The apijaraius of daim i whes^m 

1 the decoding means inciudss rjiean.^ for de^Ofling 
mterteaved data fromes to produce decoded data frmejj; and 

; 1 :;: gencsafio^ CK'u-- k 0 ' > ss>;;5al qu&litv imticaffvs 

of a i5^g«a{ quahty Jbt oacl^ ot decoded data feunes. 

20- The apparatus of ciaim i9, wheix^in the deteraiimttg mm 

2 lududes means for detevmimisg a Ukely data mts <5f e«ti of &e 
decoded data fmne^ bM&d m a corfsspondjug signal c|«allty 

4 metric signal; 

The apparatus of cfaim 19, who^m e-ach of the d^ta riames^ 
t iociodes a Cyclic Redu^daocy Code (CRC), and wherein the 

-I meaas foi gene> -it^n^; a " rs^^ c-ach oi the aecOvlxl ^> an& s< 

Md 

I means tof gcncraun^ a Syoibol Brror R;jte (SEE.) fur each of da* 



decoded data frames. 



The apparatus of ckim 21, wherein the detcmuning meaniJ 
determtnes a Hkely data rate of each of the data fran^e^ on eadi of 



m ShR for sach of the decoded data tramo^J 

I A computet prtigram |>rodua oompnsjnf compBl^r ujsahk m^dm 
having Cv>riipi«C5 icad'^bk p^ograsu ocf^e rricans embodied m the 
tucdia to * i.UttHiig S;}pp*5cadOR pfo<\<3n\ n uto on computci 

which dsta IS tisniimitted hy a wimfens stanon to the mrefe$«t 
commoaication device tfitdupfe a,sA5giiedchannd.s, the wsrdc-ss 
£;ommi«iicatios:> devtctj jt^d^jdi^g txxvjviog neans for rev:e)vjng 
theTSRuIn^k !j u ^ (. a ^-se s anu An oJu \u ^ t d i\\i>i^\ if 
moans denvHiuLaUng .ukI dccodnt" each at ^hv: maltipxC 
assigned rhan^idjj, (he eoaipMer j-^JSidahfe pTOgmnj code mea»9 

a St computer t^^dable progiaio code mcan^ ro* causing the 
TV occsNi < ' o vietermme a likd)f data rate at each of the multiple afe.sijmed 

a secotid com|-«uter i^*adable prograiii c\>dt5 ninctm kn cau^in^ the 
pmcijs^tjr lo conekte ai! of tht; Itidy daia mtes la deimiu «o a imximun^ 
l!U^bhfM-»d ct>mbni8tto« of d3{a?^tr«^ 

(hud eamputci ^e^dablo pm^^ttjn ooac n > 'i\> t<^5 . - s ^' e 
pK<,'es5>oi 10 'nviiiidiite <lat4 asM>ctate;« svUh o^u o. nc r^^up^ 
a^gtfTitd tvh<«>«ch whm tlie hkdy <Lua ni^o of tno orK ah' xp „ 
assigned channel fails lo nui^!i a cnm^jspondaig maKmium 
J?Ke1ih«>od dap me. 



m 

3 -i^ 52Rvd jMc.ru K usc'u-Jo u fujiiJamoiUai channel and a 
suppkmesittai clua.vnoL md 

4 wherein dnt^ can be mmm«tte4 a first duta on ihe 
fundament,!! ch;umcK <*rd 

6 wherein data csu Iv transmmed at a second data rale on iht, 

sjp^^>L'n cs^al cu<j-injl osi \ whet) oijta is be3r}gtfanmntted<at the fust d«jtg 

B rat« on thf lunda^nenui clunnel. and 

whty>sm U is niora likaly ^mi not that data is besng tr«aisR^«tied at 

10 Jhti JVist data rate cai tite fundatnmtal ohtan^i tvher> a pliifahty of 

?upp!cmenUil channels have \Wt\y data mtes tsqual lothts ssecund d<itattit<\ 

12 iU^ Ki^V'V'.-' 'u>>>,\i. n i,. o.-'^n'-n^r^r idi .nap ur 

U'xK^ablc firuijj iija rode mtMi>$ loj causing the piCH <-Si;>^r to mx j'io.ae and 

14 em«; deruoiiakted ^d decoded data assocmted mih the tandsmemai 

16 a) the fundamental charinei does, t^ot have a hfely <hxa nite 

eouai io the iirsl data rate., i^nd 

15 h^ the pturatjiv of suppleracntal chvi5!nch a*.ve 'i-xt-'v «aui 

tMsss e-ijiiai to the second dsla mi©;: 

26 1 he crtinpiiter ptogfais pi^jdact ot cUm 25, wherem the nmltjpk 
2 assigned *;h!infiel<jco!lectsv«^1y fonts sn f$-0*?B mvme-hrikn^atflc 

channel, and 

4 whftciu the fn St data rat^coju dpoixK to a Us'^^'u ivr £>Uit.*ne 

Ml t-ate and tfit sstcond rats corresponds to a sirppicf«eutal charjr.oi udj 
Si rate^ 

*h^ co'->)i>eit.i pjogtam prodnct furthej ctr». ooith 
t coni{JiUr? ivad'Ahk- proj;;;,iam code tjftessrts for cm^in^i t; vK'>„es^oT to 

invfii\date »itk! «r4s« demodnUts.'4 m.^ decoded data associated \vtth each 
10 ct tlic ph-n-iiUty of suppkmosiul ch^mncls hon 
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